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(57) ABSTRACT

An adapter that attaches to a surgical microscope for holding
the lens cover of a sterile drape at an angle relative to the
scope’s objective lens, so as to eliminate the reflection
(glare) of illumination off the drape lens cover as light 1s
directed through the surgical microscope to the field of view
at the patient surgical site.
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GLARE-ELIMINATION DEVICE FOR
SURGICAL MICROSCOPES

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of U.S. Provisional

Patent Application Ser. No. 60/504,718 filed Sep. 22, 2003,
which 1s hereby incorporated herein by reference 1n its
entirety for all purposes.

TECHNICAL FIELD

The present invention relates generally to sterile covers or
drapes for surgical microscopes that act as a sterile barrier
between the microscope and a sterile operative field.

BACKGROUND OF THE INVENTION

Surgeons 1n operating rooms around the world perform
simple and complex surgical procedures with the use of
surgical microscopes. Many of these procedures require the
use of ultra small micro instruments, devices, and medical
supplies. In addition, surgeons conducting these procedures
are operating on extremely delicate and microscopic patient
anatomy. Many of these operations could not be performed
without the use of magnification—or microsurgery. As sur-
gery typically must be conducted 1 a “sterile field,” and
because the surgical microscopes are complex mnstruments
that would be diflicult to sterilize efiectively for each pro-
cedure, microsurgery typically requires that the microscope
be covered or “draped” with a sterile, pliable drape. This
drape serves as sterile barrier between the microscope and
the patient, and protects the sterile field by allowing a
surgeon who 1s wearing sterile surgical gloves and gowns to
position the microscope over the patient without contami-
nating himself or the patient and sterile field. The drape also
protects the surgical microscope against contamination via
the transfer of bacteria, viruses, and other potentially infec-
tious microbes from a patient to the external surfaces of the
microscope. The typical surgical microscope 1s a costly
instrument with a useful life of many years and 1s routinely
used to conduct surgery on thousands of patients, thus
making protection against contamination to the patient or
patient to the microscope important.

The general shape or pattern of a typical surgical micro-
scope drape 1s that of a rectangular or otherwise configured
flexible sheet of material with extremities designed to {it
over the optics of a variety of surgical microscope designs.
As the rectangular shape 1s held up vertically, the top short
side of the rectangle 1s open, the long sides of the rectangle
are enclosed, and the bottom short side 1s enclosed with a
fitting for an objective lens housing and transparent non-
magnilying lens cover. Prior to sterilization, the drape 1s
systematically folded 1n such a manner as to allow a person
dressed in sterile gloves and gown to pull the open end of the
drape over the surgical microscope. The lens cover 1s then
fitted onto the objective lens or front lens of the microscope.
Generally, the objective lens points down toward the sterile
field and 1s the component on the microscope that 1s closest
to the patient. Because of the close proximity of the objec-
tive lens to the patient and the sterile field, it 1s the compo-
nent most likely to act as a conductor and/or transmitter of
contamination and/or infection.

The main components of a surgical microscope include
the microscope body, which houses the optics; the floor
stand, ceiling, or wall mount from which the optics are
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suspended; and the light source. As the light source 1s
activated, 1llumination 1s directed through the objective lens
to 1lluminate the desired subject at a distance that 1s deter-
mined by the focal length (e.g., =300 mm) or working
distance of the objective lens or variable lens system of the
microscope body. An image of the i1lluminated subject 1s
reflected back through the objective lens and i1s then pro-
jected to the eyes of the microscope user via an optical

pathway 1n a system of prisms, mirrors, and lenses in the
microscope body, binoculars, and eyepieces.

However, as illuminating light passes through the objec-
tive lens, 1t 1s not uncommon for some of the light to be
reflected by the drape’s lens cover, creating glare. This glare
may result in the creation of chromatic and spherical aber-
rations for the user or may block the field-of-view entirely.
There have been various attempts at solutions that would
resolve this problem but none are completely eflective.

An attempted solution pursued by some surgical micro-
scope users 1s to remove the sterile lens cover that covers the
objective lens from the drape. However, this attempted
solution allows a non-sterile lens to be close to the sterile
field or a patient’s open 1ncision. Contamination of a sur-
geon’s struments 1s likely 11 any instrument mnadvertently
touches the exposed non-sterile objective lens of the micro-
scope. In addition, high-speed drills are often utilized 1n
microsurgery that cause the uncontrolled displacement of
bodily fluids or bone chips up towards the unprotected
objective lens of the microscope. The clinical and health
risks of this attempted solution are evident.

Another attempted solution has been to create a sterile
microscope drape with a “dome-shaped” objective lens
cover. The purpose of the dome 1s to reduce refracted light.
However, the properties of curvature in this type of design
compromise the magnifying performance of the micro-
scope—performance for which microscope manufacturers
have strived mightily to achieve and end-users have paid
handsomely to acquire. In addition, certain sterilization
processes through which some drapes are subjected have
been known to leave condensation on the 1nside of a convex
lens as the drape cools down after sterilization. Regardless
of whether the dome 1s convex or concave 1n nature, neither
design completely eliminates chromatic or spherical aber-
rations or undesirable glare. The result 1s that users of dome
drapes must force their eyes to accommodate aberrations
caused by the design. This can expedite and increase eye-
strain and fatigue and may even cause headaches 1n some
users. Aside from the optical shortcomings of dome covers,
end users of this design continue to complain about
unwanted glare or continue to compromise aseptic technique
by removing the sterile dome-shaped objective lens cover.

Yet another attempted solution offered by a surgical
microscope manufacturer involves removing the sterile lens
cover from the drape and installing a sterile slanted lens
cover. The slanted lens has proven to be very eflective at
completely eliminating the unwanted glare described here-
tofore. However, this methodology produces other undesir-
able 1ssues: (1) the slanted lens must be sterilized every time
it 1s used. This redundant process 1s expensive and ncon-
venient when personnel labor and sterilization costs are
calculated, (2) the slanted lens 1tself 1s proprietary and 1s not
iexpensive, (3) given the rigors of the operating room
environment, a reasonable likelihood exists that the lens
may become lost or broken, (4) there 1s a possibility that the
person installing the sterile slanted lens prior to each pro-
cedure may become contaminated when interfacing with the
non-sterile microscope body.
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And finally, an attempted solution has emerged which
utilizes a sterile microscope drape that includes a slanted
lens cover. The housing of the slanted lens cover 1s mserted
onto the bottom of the microscope objective lens during the
microscope draping process and 1s held 1n place by friction.
However, due to the lens angle necessary to eliminate
unwanted glare, the drape of the objective lens housing 1s
excessively tall and presents additional challenges for com-
pact packaging. In addition, sterile microscope drapes cur-
rently 1 use worldwide typically do not utilize a tall
objective lens housing but rather a low-profile housing. So
the height of this tall slanted lens cover housing reduces the
working distance (the distance from the surgical site to the
bottom of the objective lens) available to the surgeon. As
predetermined and precise working distances are important
to surgeons, this proposed solution can be cumbersome and
generally 1s not practical for many types of modern micro-
surgery. In addition, the requirement for a specialized drape
of this sort can present availability and cost problems not
present when standard drapes are used.

Accordingly, 1t can be seen that needs exist for improve-
ments to surgical drapery and/or microscopes to eliminate or
at least significantly reduce the glare experienced by micro-
scope users without compromising microscope optical per-
formance, sterility, or surgeon technique. It 1s to the provi-
s10n of such a solution that the present invention 1s primarily
directed.

SUMMARY OF THE INVENTION

The present mmvention includes an adapter device that
semi-permanently attaches to a surgical microscope for the
purpose of allowing any standard low profile microscope
drape (flat lens or dome-shaped lens) to be utilized without
the occurrence of unwanted glare. This device preferably
covers the outside of the microscope’s objective lens as
opposed to being attached to the bottom of the lens. It can
be attached to the outside of the objective lens either by set
screws that grasp the outside of the objective lens casing, via
the ultra fine recessed threads that already exist above the
objective lens on the inside of the microscope bodies of
some microscope manufacturers, by a clamp that slides over
the outside ring of the objective lens and 1s tightened with
tension inducing or clamping screws, or by an insert and
twist design that also exists iside the microscope bodies of
some manufacturers. The adapter device holds a standard
low-profile drape objective lens cover housing 1n an angled
or slanted orientation relative to the scopes objective lens,
and thereby eliminates unwanted glare without the cumber-
some tall housing associated with drape products having a
built-in slanted lens cover. As a multitude of flat lens cover
drape products are on the market today, availability and cost
concerns are minimized. And the optical integrity of the
microscope magnification, clarity, depth-of-focus, working
distance and resolution are not significantly compromised by
the invention, while glare 1s eliminated or at least reduced.
Furthermore, the invention allows optimal optical perfor-
mance without compromising aseptic or individual surgeon
technique.

In one aspect, the mvention 1s a device for use with a
surgical microscope and a sterile drape for performing
surgery on a patient, the surgical microscope having an
objective lens and the drape having a cover lens. The device
comprises a first part for attaching to the surgical micro-
scope, a second part for attaching to the sterile drape, and a
body between the first part and the second part, wherein the
body 1s configured to dispose the drape cover lens 1n general
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alignment with and at an angle relative to the microscope
objective lens to eliminate or reduce glare on the objective
lens without significantly reducing available workspace
between the cover lens and the patient.

In another aspect, the invention 1s a system for creating a
sterile barrier for a surgical microscope for performing
surgery on a patient, the microscope having an objective
lens. The system comprises, a sterile drape having a cover
sheet with an aperture, a peripheral frame in the aperture,
and a cover lens i the frame. Additionally, the system
comprises an adapter having a first part for attaching to the
surgical microscope, a second part for attaching to the sterile
drape, and a body between the first part and the second part,
wherein the body 1s configured to dispose the drape cover
lens 1n general alignment with and at an angle relative to the
microscope objective lens to eliminate or reduce glare on the
objective lens without significantly reducing available work-
space between the cover lens and the patient.

In another aspect, the mvention 1s a combination of a
surgical microscope having an objective lens and an adapter
attached to the surgical microscope adjacent to the objective
lens. The adapter has an angularly offset body in which a
drape mounted onto the adapter 1s held with a lens cover
portion of the drape oriented at an acute angle relative to the
objective lens of the microscope.

In still another aspect, the mmvention 1s a method of
reducing or eliminating the glare in the surgical microscope,
in which a sterile drape 1s attached to the microscope with
an angularly-ofiset adapter that holds a lens cover portion of
the drape at an acute angle relative to an objective lens
portion ol the microscope.

And 1n another aspect, the mvention 1s an adapter for
reducing glare in a surgical microscope, 1n which a first
coupling for a removable attachment to the surgical micro-
scope 15 adjacent an objective lens portion thereof. The
invention also has a second coupling for removable engage-
ment with a sterile drape having a lens cover portion. The
adapter has an angularly-oflset body in which the first
coupling and the second coupling are oriented at an angle of
between about fifteen to about twenty-two degrees relative
to one another.

These and other aspects, features and advantages of the
invention will be understood with reference to the drawing
figures and detailed description herein, and will be realized
by means of the various elements and combinations particu-
larly pointed out 1n the appended claims. It 1s to be under-
stood that both the foregoing general description and the
following briet description of the drawings and detailed
description of the invention are exemplary and explanatory
of exemplary embodiments of the invention, and are not
restrictive of the mvention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an exploded elevational view of a portion of a
surgical microscope, a portion of a sterile microscope drape,
and an adapter according to a first exemplary embodiment of
the present mvention.

FIG. 2 1s a front elevational view of the adapter of FIG.
1.

FIG. 3 1s a cross sectional view of the adapter taken at line
A—A of FIG. 2.

FIG. 4 1s a rear perspective view of the adapter of FIG. 1.

FIG. 5 15 a front perspective view of the adapter of FIG.
1.

FIG. 6 1s a plan view of the adapter of FIG. 1.

FIG. 7 1s a left elevation view of the adapter of FIG. 1.
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FIG. 8 1s a perspective view of the adapter taken at line
B—B of FIG. 7.

FIG. 9 15 a left elevation view of an adapter according to

a second exemplary embodiment of the present invention.
FIG. 10 1s a plan view of the adapter of FIG. 9.

DETAILED DESCRIPTION OF
EMBODIMENTS

EXEMPLARY

The present invention may be understood more readily by
reference to the following detailed description of the inven-
tion taken 1n connection with the accompanying drawing,
figures, which form a part of this disclosure. It 1s to be
understood that this invention 1s not limited to the specific
devices, methods, conditions or parameters described and/or
shown herein, and that the terminology used herein 1s for the
purpose of describing particular embodiments by way of
example only and 1s not imtended to be limiting of the
claimed invention. Also, as used in the specification includ-
ing the appended claims, the singular forms “a,” “an,” and
“the” include the plural, and reference to a particular
numerical value includes at least that particular value, unless
the context clearly dictates otherwise. Ranges may be
expressed herein as from “about” or “approximately” one
particular value and/or to “about” or “approximately”
another particular value. When such a range 1s expressed,
another embodiment includes from the one particular value
and/or to the other particular value. Similarly, when values
are expressed as approximations, by use of the antecedent
“about,” 1t will be understood that the particular value forms
another embodiment.

Referring now to the drawing figures, FIGS. 1-8 show an
adapter device 10 according to a first exemplary embodi-
ment of the present mvention. FIG. 1 depicts the adapter 10
used 1n conjunction with a surgical microscope 12 and a
sterile drape 14 for performing surgery on objects. Conven-
tional surgical microscopes 12 have a body 16 with an
objective lens 18 1 a lens casing 20. Typical surgical

microscopes 12 with which the adapter 10 may be used

include the M300+ series microscopes by LEICA MICROS-
COPY SYSTEMS, LTD. of Switzerland, the Opmi1 Sensera
and Opmi Pentera microscopes by CARL ZEISS, INC., as
well as many other scopes made by various manufacturers.
Conventional drapes 14 have a cover sheet 22 with an
aperture, a peripheral frame 24 secured 1n the aperture, and
a non-magmiying transparent lens cover 26 mounted 1n the
frame. Typical drapes 14 with which the adapter 10 of the

[ 1

present invention can be used include CLEAR IMAGE
drapes by BUYMD, INC. of Atlanta, Ga. (additional infor-
mation online at buymd dot net), as well as many other
drapes sold by various other sources.

The adapter 10 comprises a first end 28 with a first fitting
for attaching to the surgical microscope 12. For example, the
fitting may be provided by an internally threaded flange 30
(FIG. 4) for mating with threads on the casing 20 of the
surgical microscope 12. In alternative embodiments, the first
fitting 1ncludes set screws that grasp the outside of the
objective lens casing, an insert-and-twist design, a clamp
design, and/or another screw-on design with threaded mat-
ing components. It will be understood that the imnvention 1s
intended to include various other first fitting designs that
permit semi-permanent attachment to conventional surgical
microscopes so that the adapter can be removed for replace-
ment or cleaning but i1s secured firmly in place on the
microscope for repeated use with a number of drapes that are
attached and detached without compromising the secureness
of the attachment of the first fitting.
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The adapter 10 turther comprises a second end 32 with a
second fitting for attaching to the sterile drape 14. For
example, the fitting may be provided by a snap-tight fitting
34 having an external ridge and/or notch for mating with an
internal ridge and/or notch 1n the cover lens frame 24 of the
drape 14. In alternative embodiments, the second fitting
includes an insert-and-twist design, a clamp design, a screw-
on design, another snap-tight fitting, and/or another friction
fitting. In other alternative embodiments, the adapter second
fitting and the drape lens frame are keyed for use together.
For example, the adapter second end may have a tab and the
drape lens frame may have a notch that receives the tab (or
vice versa). In this manner, the manufacturer and the prac-
titioner can ensure that the intended drape 1s used with a
given model of microscope, to avoid compatibility and/or
performance problems, or to prevent the use of inferior
grades ol drapes with the adapter. It will be understood that
the 1nvention 1s intended to include other second fitting
designs that permit quick attachment to and detachment
from conventional drapes so that a drape can be easily and
securely 1nstalled on the adapter for use and then easily be
removed from the adapter after use, so that another drape
can be installed for the next procedure.

Furthermore, the adapter 10 comprises a body portion 36
between the first end 28 and the second end 32. As seen 1n
FIG. 3, the body 36 1s configured to orient the drape cover
lens 26 1n general alignment with and at an acute angle 38
relative to the microscope objective lens 18, to eliminate or
reduce glare on the objective lens without sigmificantly
reducing available working distance between the lens cover
and the subject on which surgery 1s being performed.
Preferably, the angle 38 between second end 32 and the first
end 28 1s between about 15 degrees to about 22 degrees, and
more preferably about 18.5 degrees. Alternatively, the
adapter 10 may be provided with an angle 38 that 1s greater
or smaller, depending on the particular microscope, drape,
user, and/or surgical procedure to be performed.

The adapter 10 can optionally also include a flat section
or recess 40 defined 1n the body 36 as seen 1n FIG. 4. The
recess 40 facilitates removing the drape 14 from the adapter
10 by providing a spot for the user to access and grasp or
press against the frame 24 of the drape. Preferably, the recess
40 1s generally flat or concave and positioned on the thicker
side of the body 36, thereby permitting good access to the
frame 24. In this way, the user can position a thumb or other
finger 1n the recess 40 and against frame 24 to easily “pop”
the frame ofl of the adapter.

Referring now to FIGS. 9-10, there 1s shown an adapter
device 110 according to a second exemplary embodiment of
the present invention. In this embodiment, the first end 128
has a first fitting provided by a clamp 132 that slides over the
outside casing of the objective lens of a microscope, and can
then be tightened with tension-inducing or clamping screws
130, a wing-nut, thumb-screw, or other coupling. In further
alternative embodiments, the invention comprises a surgical
microscope having an adapter permanently or removably
mounted adjacent 1ts objective lens, the adapter having an
angularly oflset body, such that a drape installed on the
adapter 1s held with 1ts lens cover oriented at an acute angle
relative to the objective lens.

In use, the adapter of the present invention 1s installed on
the microscope by engaging the first fitting onto the micro-
scope 1n a semi-permanent or permanent manner. A drape 14
1s mounted onto the second fitting of the adapter. After a
surgical procedure 1s performed, the drape 1s removed by
detaching the drape from the second fitting, and 1s disposed
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of. A fresh drape 1s installed for each procedure, whereas the
adapter preferably remains in place on the microscope.

Accordingly, 1t can be seen that the present invention
provides a number of benefits over known surgical drapery
and/or microscopes. In particular, the adapters of the present
invention eliminate or at least significantly reduce the glare
experienced by microscope users. In addition, these adapters
accomplish this benefit without compromising microscope
optical performance or surgeon technique.

While the invention has been described with reference to
preferred and example embodiments, 1t will be understood
by those skilled in the art that a variety of modifications,
additions and deletions are within the scope of the invention,
as defined by the following claims.

What 1s claimed 1s:

1. A device for use with a surgical microscope and a sterile
drape for performing surgery on a patient, the surgical
microscope having an objective lens and the drape having a
lens cover, the device comprising:

a first coupling for attachment to the surgical microscope;

a second coupling for attachment to the sterile drape; and

a body between the first coupling and the second cou-
pling, wherein the body 1s configured to dispose the
drape lens cover at an acute angle relative to the
microscope objective lens, to eliminate or reduce glare.

2. The device of claim 1, wherein the first coupling
includes a first fitting configured for semi-permanent attach-
ment to the surgical microscope and the second coupling
includes a second fitting configured for quick attachment to
and detachment from the sterile drape.

3. The device of claim 2, wherein the first fitting com-
prises a flange with internal threads for mating with threads
on the surgical microscope.

4. The device of claim 2, wherein the first fitting com-
prises a clamp for attaching to a casing on the surgical
microscope.

5. The device of claim 1, wherein the second coupling 1s
disposed at an angle of about 18.5 degrees relative to the first
coupling.

6. A system for creating a sterile barrier for a surgical
microscope for performing surgery on a patient, the micro-
scope having an objective lens, the system comprising:

a sterile drape having a cover sheet with an aperture, a
peripheral frame 1n the aperture, and a lens cover 1n the
frame; and

an adapter having a first connector for attaching to the
surgical microscope, a second connector for attaching
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to the sterile drape, and a body between the first
connector and the second connector, wherein the body
1s configured to dispose the drape lens cover 1n general
alignment with and at an acute angle relative to the
microscope objective lens to eliminate or reduce glare.

7. The system of claim 6, wherein the adapter second
connector and the drape lens frame are keyed for use
together.

8. The system of claim 7, wherein the keying includes a
tab on the adapter second end and a notch 1n the drape lens
frame that receives the tab, or vice versa.

9. In combination, a surgical microscope having an objec-
tive lens, and an adapter attached to the surgical microscope
adjacent the objective lens, said adapter comprising a {first
end for attachment to the surgical microscope, and a second
end for releasable attachment to a drape, and an angularly
oflset body between the first and second ends whereby a
drape mounted onto the adapter 1s held with a lens cover
portion of the drape oriented at an acute angle relative to the
objective lens of the microscope.

10. The combination of claim 9 wherein the adapter 1s
removable from the microscope.

11. The combination of claim 10, wherein the adapter 1s
attached to the surgical microscope by a threaded connec-
tion.

12. The combination of claim 10, wherein the adapter 1s
attached to the surgical microscope by a clamp.

13. The combination of claim 9, wherein the adapter holds
the lens cover portion of the drape at an angle of between
15-22 degrees relative to the objective lens of the micro-
scope.

14. The combination of claim 9, further comprising the
drape having a transparent lens cover portion.

15. An adapter for reducing glare in a surgical micro-
scope, said adapter comprising a first coupling for remov-
able attachment to the surgical microscope adjacent an
objective lens portion thereof, and a second coupling for
removable engagement with a sterile drape having a lens
cover portion, the adapter comprising an angularly-offset
body whereby the first coupling and the second coupling are
oriented at an angle of between about fifteen to about
twenty-two degrees relative to one another.
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